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Address Management Apparatus 
and Address Management Method 
FIELD OF THE INVENTIO N 

The present invention relates to an apparatus and a method 
for managing addresses of network devices requiring unique 
addresses for communication. 
BACKGROUND QF THE INVENTION 

In the OSI (Open System Interconnection) of which 
standardization is currently promoted by the ISO (International 
Organization for Standardization) , an OSI reference model is 
defined, in which networks are hierarchically organized to verify 
the interconnectivity between the networks. 

The internet, which has become widespread in recent years, 
is constructed using the TCP/IP protocol, and this protocol 
corresponds to a network layer and a transport layer of the OSI 
reference model. Further, there is the IEEE 802.3 as one of 
lower layers of the TCP/IP. This IEEE 802.3 corresponds to a 
data link layer of the OSI reference model. 

In the network layer of the OSI reference model, in order 
to uniquely identify network devices in a network where a 
plurality of LANs are interconnected, a network layer address 
should be assigned to each network device. If the same network 
layer address is set on different network devices, communication 
at the network layers cannot be performed normally. 

The network layer addresses may be managed by a network 
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administrator, or automatically. To be specific, in the former 
method, a network administrator manages a plurality of available 
network layer addresses and how the addresses are used, and 
performs address assignment when a network is established. In 
the latter method, a plurality of available network layer 
addresses are automatically assigned using the DHCP (Dynamic Host 
Configuration Protocol, RFC2131) which is a kind of TCP/IP 
protocol . 

On the other hand, also in the data link layer, in order to 
uniquely identify network devices in a LAN to which the network 
devices are connected, a data link layer address must be assigned 
to each network device. If the same data link layer address is 
set on different network devices in the same LAN, communication 
at the data link layers cannot be performed normally. 

The data link layer addresses are managed as follows. A 
rule is determined among the manufacturers of network devices so 
that the same data link layer address is not assigned to 
different network devices, and the manufacturers assign data link 
layer addresses to the respective network devices according to 
this rule. 

However, since a data link layer address set on a network 
device can be changed by the user, there is a possibility that 
the user may set a data link layer address which is already set 
on another network device. Further, since there is a limit to 
the number of data link layer addresses, when the number of 
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network devices increases considerably, it is impossible to 
assign different data link layer addresses to the respective 
network devices. Further, since the communication by the network 
layer protocol depends on the data link layer protocol which is 
the lower-layer protocol, it is difficult to change the data link 
layer address by using the network layer protocol. 

For the reasons described above, conventionally, the 
address administrator must perform the work of changing the data 
link layer address directly to the target network device. There 
are proposed two methods of setting data link layer addresses and 
network layer addresses, as follows. The first method is to set 
a data link layer address and a network layer address under the 
state where the network function is unavailable, and the second 
method is to assign a single network layer address to a specific 
data link layer address. Hereinafter, these methods will be 
briefly described with reference to the drawings. 

Initially, the above-mentioned first method, i.e., the 
method of setting a data link layer address under the network 
function unavailable state, will be described with reference to 
figure 5 . 

Figure 5 is a block diagram illustrating an example of the 
construction of the first prior art. In figure 5, B500 denotes 
an apparatus for setting data link layer addresses, B501 denotes 
a data link layer address inputting means for inputting a data 
link layer address from a network administrator, and B502 denotes 



a data link layer address setting means for setting a designated 
data link layer address on a network device. A data link layer 
address inputted to the data link layer address inputting means 
B501 is supplied to the data link layer address setting means 
B502, and this means B502 changes the data link layer address of 
the network device to the inputted data link layer address. 

Next, the above-described second method, i.e., the method 
of assigning a single network layer address to a specific data 
link layer address, will be described with reference to figure 6. 
In other words, this method is to set a network layer address on 
a network device so that the same address is not set on another 
network terminal . 

Figure 6 is a block diagram illustrating an example of the 
construction of the second prior art. 

In figure 6, B600 denotes an address management apparatus 
for managing network layer addresses; B601 denotes a network 
layer address storage means for storing the correspondences 
between network layer addresses and data link layer addresses in 
a network layer address table; B602 denotes a network layer 
address search means for searching the network layer address 
table for an unused network layer address which is associated 
with no data link layer address; B603 denotes a network layer 
address updation means for updating the correspondence between a 
data link layer address and a designated network layer address; 
B604 denotes a network layer address assignment instruction means 
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for transmitting a network layer address assignment instruction 
which instructs assignment of a network layer address; B605 
denotes a network layer address assignment instruction detection 
means for detecting a network layer address assignment 
instruction which instructs assignment of a network layer 
address; B60 6 denotes a network layer address setting means for 
setting the inputted network layer address on a network device; 
B607 denotes a network layer address assignment request means for 
transmitting a network layer address assignment request which 
requests assignment of a network layer address; B608 denotes a 
network layer address assignment request detection means for 
detecting a network layer address assignment request; and B609 
denotes a corresponding data link layer address search means for 
searching the network layer address table for a network layer 
address corresponding to a designated data link layer address. 

Figure 15 (A) shows the construction of a network layer 
address assignment request D1500. 

The network layer address assignment request D1500 is 
composed of a destination data link layer address field D1001 as 
an area where a destination data link layer address is stored, 
and a source data link layer address field D1002 as an area where 
a source data link layer address is stored. 

Figure 15(B) shows the construction of a network layer 
address table D1503. 

The network layer address table D1503 contains a plurality 



of network layer address correspondence lists D1504, and each 
list D1504 is composed of a data link layer address field D1505 
where a data link layer address is stored, and a network layer 
address field D1506 where a network layer address corresponding 
to the data link layer address is stored. 

Figure 15 (C) shows the construction of a network layer 
address assignment instruction D1507. 

The network layer address assignment instruction D1507 is 
composed of a destination data link layer address field D1001 
where a destination data link layer address is stored, a source 
data link layer address field D1002 where a source data link 
layer address is stored, a destination network layer address 
field D1003 where a destination network layer address is stored, 
a source network layer address field D1104 where a source network 
layer address is stored, and an assignment network layer address 
field D1508 where a network layer address to be assigned is 
stored. 

Figure 21 is a flowchart for explaining the operation of 
the whole address management apparatus according to the second 
prior art. 

The network layer address assignment request means B607 
sets the data link layer address of the self network device in 
the source data link layer address field D1002 of the network 
layer address assignment request D1500, and sets a data link 
layer broadcast address indicating all of other network devices 
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to be connected to a LAN to which the self network device is 
connected, in the destination data link layer address field D1001, 
and then transmits the network layer address assignment request 
D1500 (S2100) . 

The network layer address assignment request detection 
means B608 performs detection of a network layer address 
assignment request (S2101) . When any of the network devices in 
the LAN, each having a network layer address assignment request 
detection means, detects the network layer address assignment 
request D1500, this network device extracts the data link layer 
address from the source data link layer address field in the 
network layer address assignment request D1500, and sets it in 
the destination data link layer address field D1001 in the 
network layer address assignment instruction D1507 (S2102) . 

When the corresponding data link layer address search means 
B609 detects, from the network layer address table, a network 
layer address corresponding to the source data link layer address 
in the network layer address assignment request (S2103, S2104) , 
it sets this address in the assignment network layer address 
field D1508 (S2110) . 

The network layer address search means B602 searches the 
network layer address table for an unused network layer address 
(S2105) . When there is no unused network layer address, the 
search means B602 ends the process. When an unused network layer 
address is detected (S2106) , the network layer address assignment 
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instruction means B604 sets the unused network layer address in 
the assignment network layer address field D1508 in the network 
layer address assignment instruction D1507 (S2107) . 

Then, the network layer address assignment instruction 
means B604 sets the data link address in the source data link 
layer address field D1002 in the network layer address assignment 
instruction D1507, and sets the network address in the source 
network address field D1004 in the instruction D1507, and 
transmits the network layer address assignment instruction D1507. 

The network layer address assignment instruction detection 
means B605 detects the network layer address assignment 
instruction D1507, and the network layer address setting means 
B606 extracts the assignment network layer address field D1508 
from the instruction D1507 and sets the network layer address in 
the field D1508 (S2108) . The network layer address updation 
means B603 enters the correspondence between the data link layer 
address to which the network layer address assignment instruction 
is directed and the network layer address which has instructed 
assignment, into the network layer address table in the network 
layer address storage means B601 (B2109) . 

In the above-described first prior art, however, since 
there is no means for obtaining the data from the network, it is 
impossible to set the data link layer address through the network. 
That is, in this prior art method, the network must be 
temporarily halted to set the data link layer address. 
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Furthermore, according to the second prior art, since the 
data link layer address is used to decide the destination of the 
network layer address assignment instruction, even if the same 
data link layer address is set on plural network devices, it is 
impossible to distinguish these devices on which the same data 
link layer address is set, from each other. That is, there is 
the possibility that the same network layer address might be set 
on plural network devices . 
SUMMARY OF THE INVENTION 

The present invention is made to solve the above-described 
problems and has for its object to provide an address management 
apparatus and an address management method that can set a data 
link layer address through a network, and that can set a network 
layer address even when the same data link layer address is set 
on plural network devices. 

Other objects and advantages of the invention will become 
apparent from the detailed description that follows. The 
detailed description and specific embodiments described are 
provided only for illustration since various additions and 
modifications within the scope of the invention will be apparent 
to those of skill in the art from the detailed description. 

According to a first aspect of the present invention, there 
is provided an address management apparatus for managing a 
network layer address and a data link layer address of a terminal 
connected to a network, and this apparatus comprises: data link 
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layer address storage means for storing a data link layer address 
table showing the correspondences between data link layer 
addresses and network layer addresses; data link layer address 
search means for searching the data link layer address table for 
an unused data link layer address; corresponding network layer 
address search means for searching the data link layer address 
table for a network layer address corresponding to a specified 
data link layer address; data link layer address assignment 
instruction means for transmitting a data link layer address 
assignment instruction which includes, as information, at least 
the unused data link layer address detected by the data link 
layer address search means, to a terminal specified by the 
network layer address detected by the corresponding network layer 
address search means; data link layer address updation means for 
updating the correspondence between the data link layer address 
and the network layer address on the data link layer address 
table, according to the information of the data link layer 
address assignment instruction; data link layer address 
assignment instruction detection means for detecting the data 
link layer address assignment instruction to obtain the data link 
layer address from the instruction, in the terminal specified by 
the network layer address detected by the corresponding network 
layer address search means; and data link layer address setting 
means for setting the data link layer address obtained by the 
data link layer address assignment instruction detection means, 
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in the self terminal. Therefore, the data link layer address can 
be changed through the network while maintaining the one-to-one 
correspondence between the data link layer address and the 
network layer address. 

According to a second aspect of the present invention, the 
address management apparatus of the first aspect further 
comprises: network layer address storage means for storing a 
network layer address table showing the correspondences between 
network layer addresses and data link layer addresses; network 
layer address search means for searching the network layer 
address table for an unused network layer address; corresponding 
data link layer address search means for searching the network 
layer address table for a network layer address corresponding to 
a specified data link layer address; network layer address 
assignment request detection means for detecting a network layer 
address assignment request including at least data link layer 
address information, which request is output from a terminal that 
needs to set a network layer address; address assignment 
instruction means for transmitting a network layer address 
assignment instruction including, as information, the unused 
network layer address detected by the network layer address 
search means, to the terminal which needs to set a network layer 
address, when there is no network layer address detected by the 
corresponding data link layer address search means; network layer 
address updation means for updating the correspondence between 
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the network layer address and the data link layer address on the 
network layer address table, according to the network layer 
address assignment instruction or the data link layer address 
assignment instruction; the data link layer address updation 
means for updating the correspondence between the data link layer 
address and the network layer address on the data link layer 
address table, according to the network layer address assignment 
instruction or the data link layer address assignment 
instruction; network layer address assignment request means for 
transmitting the network layer address assignment request in the 
terminal which needs to set a network layer address; network 
layer address assignment instruction detection means for 
detecting the network layer address assignment instruction, and 
extracting the network layer address from the instruction; and 
network layer address setting means for setting the network layer 
address extracted by the network layer address assignment 
instruction detection means, in the self terminal. The 
corresponding network layer address search means searches the 
data link layer address table for a network layer address 
corresponding to the data link layer address in the network layer 
address assignment request information. When the network layer 
address searched by the corresponding network layer address 
search means exists in the data link layer address table, the 
data link layer address assignment instruction means transmits a 
data link layer address assignment instruction including, as 



13 



information, at least the unused data link layer address detected 
by the data link layer address search means, to the terminal 
having the network layer address . This apparatus allows 
automatic assignment of an unused data link layer address to a 
client which is associated with a network layer address and is 
given a data link layer address that is also set on another 
client. Further, this apparatus allows automatic assignment of a 
new network layer address to a client which sends a request for 
assignment of a network layer address and is given a data link 
layer address that is also set on another client. 

According to a third aspect of the present invention, the 
address management apparatus of the second aspect further 
comprises network layer address assignment request delay means 
for detecting, in the self terminal, a network layer address 
assignment request directed to another terminal, extracting a 
source data link layer address in the information of the detected 
network layer address assignment request, and delaying 
transmission of a network layer address assignment request from 
the self terminal when the extracted data link layer address is 
equal to the data link layer address of the self terminal. 
Therefore, even when the same data link layer address is set on 
plural terminals, this apparatus allows assignment of a network 
layer address to each terminal. 

According to a fourth aspect of the present invention, the 
address management apparatus of the first or second aspect 
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further comprises address detection means for detecting the 
correspondence between a data link layer address and a network 
layer address of a source of a transmission packet on the 
connected network, and the correspondence between a data link 
layer address and a network layer address of a destination of the 
transmission packet. In this apparatus, the data link layer 
address updation means updates the correspondence between the 
data link layer address and the network layer address on the data 
link layer address table, according to the correspondence between 
the data link layer address and the network layer address of the 
source, and the correspondence between the data link layer 
address and the network layer address of the destination, which 
are detected by the address detection means, and the network 
layer address table updation means updates the correspondence 
between the data link layer address and the network layer address 
on the network layer address table, according to the 
correspondence between the data link layer address and the 
network layer address of the source, and the correspondence 
between the data link layer address and the network layer address 
of the destination, which are detected by the address detection 
means. Therefore, even when an address is set or changed outside 
the address management apparatus of this invention, this 
apparatus allows assignment of a network layer address without 
assigning the same data link layer address or network layer 
address on plural terminals. 
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According to a fifth aspect of the present invention, there 
is provided an address management method for managing a network 
layer address and a data link layer address of a terminal 
connected to a network, and this method comprises: data link 
layer address storage step of storing a data link layer address 
table showing the correspondences between data link layer 
addresses and network layer addresses; data link layer address 
search step of searching the data link layer address table for an 
unused data link layer address; corresponding network layer 
address search step of searching the data link layer address 
table for a network layer address corresponding to a specified 
data link layer address; data link layer address assignment 
instruction step of transmitting a data link layer address 
assignment instruction which includes, as information, at least 
the unused data link layer address detected in the data link 
layer address search step, to a terminal specified by the network 
layer address detected in the corresponding network layer address 
search step; data link layer address updation step of updating 
the correspondence between the data link layer address and the 
network layer address on the data link layer address table, 
according to the information of the data link layer address 
assignment instruction; data link layer address assignment 
instruction detection step of detecting the data link layer 
address assignment instruction to obtain the data link layer 
address from the instruction, in the terminal specified by the 
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network layer address detected in the corresponding network layer 
address search step; and data link layer address setting step of 
setting the data link layer address obtained in the data link 
layer address assignment instruction detection step, in the self 
terminal. Therefore, the data link layer address can be changed 
through the network while maintaining the one-to-one 
correspondence between the data link layer address and the 
network layer address. 

According to a sixth aspect of the present invention, the 
address management method of the fifth aspect further comprises: 
network layer address storage step of storing a network layer 
address table showing the correspondences between network layer 
addresses and data link layer addresses; network layer address 
search step of searching the network layer address table for an 
unused network layer address; corresponding data link layer 
address search step of searching the network layer address table 
for a network layer address corresponding to a specified data 
link layer address; network layer address assignment request 
detection step of detecting a network layer address assignment 
request including at least data link layer address information, 
which is transmitted by a terminal that needs to set a network 
layer address; address assignment instruction step of 
transmitting a network layer address assignment instruction 
including, as information, the unused network layer address 
detected in the network layer address search step, to the 
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terminal which needs to set a network layer address, when no 
network layer address is detected in the corresponding data link 
layer address search step; network layer address updation step of 
updating the correspondence between the network layer address and 
the data link layer address on the network layer address table, 
according to the network layer address assignment instruction or 
the data link layer address assignment instruction; the data link 
layer address updation step of updating the correspondence 
between the data link layer address and the network layer address 
on the data link layer address table, according to the network 
layer address assignment instruction or the data link layer 
address assignment instruction; network layer address assignment 
request step of transmitting the network layer address assignment 
request in the terminal which needs to set a network layer 
address; network layer address assignment instruction detection 
step of detecting the network layer address assignment 
instruction, and extracting the network layer address from the 
instruction; and network layer address setting step of setting 
the network layer address extracted in the network layer address 
assignment instruction detection step, in the self terminal. In 
the corresponding network layer address search step, the data 
link layer address table is searched for a network layer address 
corresponding to the data link layer address in the network layer 
address assignment request information. When the network layer 
address searched by in corresponding network layer address search 
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step exists in the data link layer address table , in the data 
link layer address assignment instruction step, a data link layer 
address assignment instruction including, as information, at 
least the unused data link layer detected in the data link layer 
address search step, is transmitted to the terminal having the 
network layer address. This method allows automatic assignment 
of an unused data link layer address to a client which is 
associated with a network layer address and is given a data link 
layer address that is also set on another client. Further, this 
method allows automatic assignment of a new network layer address 
to a client which sends a request for assignment of a network 
layer address and is given a data link layer address that is also 
set on another client. 

According to a seventh aspect of the present invention, the 
address management method of the sixth aspect further comprises 
network layer address assignment request delay step of detecting, 
in the self terminal, a network layer address assignment request 
directed to another terminal, extracting a source data link layer 
address in the information of the detected network layer address 
assignment request, and delaying transmission of a network layer 
address assignment request from the self terminal when the 
extracted data link layer address is equal to the data link layer 
address of the self terminal. Therefore, even when the same data 
link layer address is set on plural terminals, this method allows 
assignment of a network layer address to each terminal. 
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According to an eighth aspect of the present invention, the 
address management method of the fifth or sixth aspect further 
comprises address detection step of detecting the correspondence 
between a data link layer address and a network layer address of 
a source of a transmission packet on the connected network, and 
the correspondence between a data link layer address and a 
network layer address of a destination of the transmission packet. 
In the data link layer address updation step, the correspondence 
between the data link layer address and the network layer address 
on the data link layer address table is updated according to the 
correspondence between the data link layer address and the 
network layer address of the source, and the correspondence 
between the data link layer address and the network layer address 
of the destination, which are detected in the address detection 
step. In the network layer address table updation step, the 
correspondence between the data link layer address and the 
network layer address on the network layer address table is 
updated according to the correspondence between the data link 
layer address and the network layer address of the source, and 
the correspondence between the data link layer address and the 
network layer address of the destination, which are detected in 
the address detection step. Therefore, even when an address is 
set or changed outside an address management apparatus of this 
invention, this method allows assignment of a network layer 
address without assigning the same data link layer address or 
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network layer address on plural terminals. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating an address 
management apparatus according to a first embodiment of the 
invention . 

Figure 2 is a block diagram illustrating an address 
management apparatus according to a second embodiment of the 
invention . 

Figure 3 is a block diagram illustrating an address 
management apparatus according to a third embodiment of the 
invention. 

Figure 4 is a block diagram illustrating an address 
management apparatus according to a fourth embodiment of the 
invention . 

Figure 5 is a block diagram illustrating a data link layer 
address management apparatus according to the prior art. 

Figure 6 is a block diagram illustrating a network layer 
address management apparatus according to the prior art. 

Figure 7 is a diagram illustrating a hardware construction 
of the address management apparatus according to the first 
embodiment . 

Figure 8 is a flowchart for explaining an address 
management method according to the first embodiment. 

Figure 9 is a flowchart for explaining the address 
management method according to the first embodiment. 
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Figure 10 is a diagram illustrating the constructions of a 
data link layer address assignment instruction and a data link 
layer address table according to the first embodiment. 

Figure 11 is a diagram illustrating the address state of 
the server, the address state of the client 1, and the state of 
the data link layer address table, before and after the process 
according to the first embodiment. 

Figure 12 is a diagram illustrating a hardware construction 
of the address management apparatus according to the second 
embodiment . 

Figure 13 is a flowchart for explaining an address 
management method according to the second embodiment. 

Figure 14 is a flowchart for explaining the address 
management method according to the second embodiment. 

Figure 15 is a diagram illustrating the constructions of a 
network layer address assignment request, a network layer address 
table, and a network layer address assignment instruction 
according to the second embodiment. 

Figure 16 is a diagram illustrating the address state of 
the server, the address state of the client 1, the address state 
of the client 2, the state of the data link layer address table, 
and the state of the network layer address table, before, during, 
and after the process according to the second embodiment. 

Figure 17 is a flowchart for explaining an address 
management method according to the third embodiment. 
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Figure 18 is a diagram illustrating the address state of 
the server, the address state of the client 1, the address state 
of the client 2, the state of the data link layer address table, 
and the state of the network layer address table, before, during, 
and after the process according to the third embodiment. 

Figure 19 is a flowchart for explaining an address 
management method according to the fourth embodiment. 

Figure 20 is a diagram illustrating the address state of 
the server, the address state of the client 1, the address state 
of the client 2, the state of the data link layer address table, 
and the state of the network layer address table, before, during, 
and after the process according to the fourth embodiment. 

Figure 21 is a flowchart for explaining an address 
management method according to the second prior art. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, the embodiments of the present invention will 
be described with reference to the drawings. The embodiments 
described hereinafter are merely examples and, therefore, the 
present invention is not restricted thereto. 
[Embodiment 1] 

Initially, an address management apparatus according to a 
first embodiment of the invention will be described. 

Figure 7 is a block diagram illustrating a hardware 
construction of an address management apparatus hlOOO according 
to the first embodiment. This first embodiment employs a 
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server/client system, and the address management apparatus hlOOO 
is composed of one server and plural clients. In figure 7, only 
one server and one client are shown. 

The address management apparatus hlOOO comprises a server 
hlOOl making an instruction for changing a data link layer 
address, a client h2001 whose data link layer address is to be 
changed, and a network bus H3001 connecting the server hlOOl and 
the client h2001. 

In the server hlOOl, hl002 denotes an internal bus, hl003 
denotes a server communication controller connected to the 
network bus h3001, hl004 denotes a server memory, hl005 denotes a 
server CPU, hl009 denotes a keyboard for receiving an input from 
the network administrator, hlOlO denotes a display for an output 
to the network administrator, and hl006 denotes a server filing 
unit . 

The server filing unit h!00 6 contains a server control 
program hl007 to be executed by the server, and a data link layer 
address table hl008. 

In the client h2001, h2002 denotes an internal bus, h2003 
denotes a client communication controller, h2004 denotes a client 
memory, h2005 denotes a client CPU, and h2006 denotes a client 
filing unit. 

The client filing unit h200 6 contains a client control 
program h2007 to be executed by the client, a client's data link 
layer address h2008, and a client's network layer address h2009. 
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Figure 1 is a block diagram illustrating the construction 
of an address management apparatus according to the first 
embodiment . 

In figure 1, B101 denotes a data link layer address storage 
means for storing the correspondences between data link layer 
addresses and network layer addresses in a data link layer 
address table; B102 denotes a data link layer address search 
means for searching the data link layer address table for an 
unused data link layer address; B103 denotes a data link layer 
address updation means for updating the correspondence between a 
data link layer address and a network layer address in the data 
link layer address table; B106 denotes a corresponding network 
layer address search means for searching the data link layer 
address table for a network layer address corresponding to a 
designated data link layer address; B104 denotes a data link 
layer address assignment instruction means for instructing the 
data link layer address search means to search for an unused data 
link layer address which does not correspond to the detected 
network layer address, instructing the corresponding network 
layer address search means to search for a network layer address 
corresponding to the designated data link layer address, and 
transmitting a data link layer address assignment instruction 
which instructs a terminal specified by the corresponding network 
layer address to assign the detected unused data link layer 
address; B105 denotes a data link layer address assignment 
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instruction detection means for detecting the data link layer 
address assignment instruction, and extracting the data link 
layer address to be assigned, from the data link layer address 
assignment instruction; and B502 denotes a data link layer 
address setting means for setting the designated data link layer 
address on the terminal. 

Figure 10 (A) shows the construction of a data link layer 
address assignment instruction D1000. 

The data link layer address assignment instruction D1000 is 
composed of a destination data link layer address field D1001 
where a destination data link layer address is stored; a source 
data link layer address field D1002 where a source data link 
layer address is stored; a destination network layer address 
field D1003 where a destination network layer address is stored; 
a source network layer address field D1004 where a source network 
layer address is stored; and an assignment data link layer 
address field D1005 where a data link layer address to be 
assigned is stored. 

Figure 10(B) shows the construction of a data link layer 
address table D1006. 

The data link layer address table D1006 includes a 
plurality of data link layer address correspondence lists D1007, 
and each list comprising a data link layer address field D1008 
where a data link layer address is stored and a network layer 
address field D1009 where a network layer address corresponding 
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to the data link layer address is stored. 

Figure 8 is a flowchart for explaining the operation of the 
whole address management apparatus, and figure 9 is a flowchart 
for explaining part of the operation shown in figure 8 in more 
detail . 

The data link layer address assignment instruction means 
B104 sets an inputted data link layer address in the destination 
data link layer address field D1001 of the data link layer 
address assignment instruction D1000 (S801) . Then, the data link 
layer address table stored in the data link layer address storage 
means B101 is searched for an unused data link layer address 
which is associated with no network layer address, using the data 
link layer address search means B102 (S802) . When no unused data 
link layer address is detected, the process is ended as an 
abnormal end (S812) . When an unused data link layer address is 
detected, the process goes to step S804. In step S804, the 
detected unused data link layer address is set in the assignment 
data link layer address field D1005 of the data link layer 
address assignment instruction D1000. Then, the data link layer 
address table stored in the data link layer address storage means 
B101 is searched for a network layer address corresponding to the 
inputted data link layer address, using the corresponding network 
layer address search means B106 (S805) . When no corresponding 
network layer address is detected, the process is ended as an 
abnormal end (S812) . When a corresponding network layer address 
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is detected, the process goes to step S807. In step S807, the 
detected network layer address is set in the destination network 
layer address field D1003 of the data link layer address 
assignment instruction D1000. Then, the data link address of the 
server itself is set in the source data link layer address field 
D1002 of the data link layer address assignment instruction D1000 
while the network address of the server itself is set in the 
source network layer address field D1004 of the instruction D1000 
and, thereafter, the data link layer address assignment 
instruction is transmitted (S808) . 

Next, data link layer address change step S809 shown in 
figure 8, which is the client's processing, will be described 
with reference to figure 9. 

When the data link layer address assignment instruction 
detection means B105 does not detect a data link layer address 
assignment instruction, it ends the process. On the other hand, 
when the detection means B105 detects a data link layer address 
assignment instruction, it goes to step S902 (S901) . Then, the 
destination data link layer address field D1001 is extracted from 
the detected data link layer address assignment instruction D1000. 
When the destination data link layer address does not match the 
self data link layer address, the process is ended, and when it 
matches the self data link layer address, the process goes to 
step S903 (S902) . In step S903, the destination network layer 
address is read from the detected data link layer address 
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assignment instruction. When the destination network layer 
address does not match the self network layer address, the 
process is ended, and when it matches the self network layer 
address, the process goes to step S904 (S903) . In step S904, the 
assignment data link layer address field D1005 is read from the 
detected data link layer address assignment instruction D1000 to 
be set as the self data link layer address (S904) . 

The description will return to the server's processing. 

After confirming that the data link layer address 
assignment instruction has been transmitted, the data link layer 
address assignment instruction means B104 instructs the data link 
layer address updation means B103 to delete the correspondence 
between the destination data link layer address and the 
destination network layer address, which are set in the data link 
layer address assignment instruction D1000 stored in the data 
link layer address storage means B101, and to enter the 
correspondence between the assignment data link layer address and 
the destination network layer address, which are set in the data 
link layer address assignment instruction D1000 (S810) . Then, 
the data link layer address assignment instruction means B104 
ends the process as a normal end (S811) , whereby the data link 
layer address assignment process is completed. 

Hereinafter, the above-described processing will be 
described with reference to figure 11. 

Figure 11 shows the state of the address management 
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apparatus before and after performing the process which will be 
described later. 

Figure 11 (al) shows the state of address setting of the 
server 1 before the process to be described later, figure 11 (bl) 
shows the state of address setting of the client 1, and figure 
11 (dl) shows the state of the data link layer address table of 
the server 1. For convenience sake, in the data link layer 
address table, the data link layer addresses are listed in 
ascending numeric order, and the data link layer address search 
means B102 searches the table for the most-recent number among 
the data link layer addresses which are not associated with 
network layer addresses . 

It is now assumed that a data link layer address DA2 is 
specified as a target data link layer address to be updated, by 
the address administrator, another program, or the like. 

The data link layer address assignment instruction means 
B104 of the server instructs the data link layer address search 
means B102 to search the data link layer address table for an 
unused data link layer address which is associated with no 
network layer address, thereby obtaining a data link layer 
address DA3 . 

Then, the data link layer address assignment instruction 
means B104 of the server instructs the corresponding network 
layer address search means B106 to search the table for a network 
layer address corresponding to the specified data link layer 
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address DA2, thereby obtaining a network layer address NA2 . 

Then, the data link layer address assignment instruction 
means B104 of the server transmits a data link layer address 
assignment instruction for instructing assignment of the detected 
unused data link layer address DA3, to a terminal specified by 
the network layer address NA2 corresponding to the specified data 
link layer address DA2 . 

Then, the data link layer address assignment detection 
means B105 of the client 1 detects the data link layer address 
assignment instruction, and extracts the data link layer address 
DA3 to be assigned, from the data link layer address assignment 
instruction. Then, the data link layer address setting means 
B502 sets the data link layer address in the terminal. 

The data link layer address assignment instruction means 
B104 of the server instructs the data link layer address updation 
means B103 to delete, from the data link layer address table, the 
correspondence between the data link layer address (DA2) and the 
network layer address (NA2) of the client 1 before the 
instruction of assignment by the data link layer address 
assignment instruction. Thereafter, the instruction means B104 
instructs the updation means B103 to enter, in the data link 
layer address table, the correspondence between the data link 
layer address (DA3) , which is to be assigned, and the network 
layer address (NA2) . 

Figure 11 (a2) shows the state of address setting of the 
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server 1 after the above-mentioned process, figure 11 (b2) shows 
the state of address setting of the client 1 after the process, 
and figure 11 (d2) shows the state of the data link layer address 
table of the server 1 after the process. 

Since the address management apparatus according to the 
first embodiment operates as described above, it can update the 
data link layer address through the network while maintaining the 
one-to-one correspondence between the data link layer address and 
the network layer address. Although this first embodiment 
relates to an address management apparatus, the present invention 
is not restricted to the above-described construction, and it is 
also possible to construct a method for implementing the above- 
described operation. 

While in this first embodiment a data link layer and a 
network layer, which are the second layer and the third layer of 
the OSI reference model, are described, the present invention is 
also applicable to other layers of the OSI reference model for 
which one-to-one correspondence should be maintained between a 
lower layer address and an upper layer address. 
[Embodiment 2] 

Next, a description will be given of an address management 
apparatus according to a second embodiment of the present 
invention, in which a network layer address table hlOll 
containing network layer addresses associated with data link 
layer addresses is included in the filing unit hl006 of the 
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hardware construction of the address management apparatus 
according to the first embodiment. 

Figure 12 is a diagram illustrating the hardware 
construction of the address management apparatus according to the 
second embodiment, and figure 2 is a block diagram illustrating 
the construction of the address management apparatus. 

In figure 2, an address management apparatus B200 according 
to the second embodiment comprises a data link layer address 
storage means B101, a data link layer address search means B102, 
a data link layer address updation means B103, a data link layer 
address assignment instruction means B104, a data link layer 
address assignment instruction detection means B105, a 
corresponding network layer address search means B106, a data 
link layer address setting means B502, a network layer address 
storage means B601, a network layer address search means B602, a 
network layer address updation means B603, a network layer 
address assignment instruction detection means B605, a network 
layer address setting means B606, a network layer address 
assignment request means B607, a network layer address assignment 
request detection means B608, a corresponding data link layer 
address search means B609, and an address assignment instruction 
means B201. 

The data link layer address setting means B502, the network 
layer address storage means B601, the network layer address 
search means B602, the network layer address updation means B603, 
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the network layer address assignment instruction detection means 
B605, the network layer address setting means B606, the network 
layer address assignment request means B607, the network layer 
address assignment request detection means B608, and the 
corresponding data link layer address search means B609 according 
to this second embodiment are identical to those already 
described with respect to the second prior art and, therefore, 
repeated description is not necessary. 

Figure 15 (A) shows the construction of a network layer 
address assignment request D1500. 

The network layer address assignment request D1500 is 
composed of a destination data link layer address field D1001 
where a destination data link layer address is stored, and a 
source data link layer address field D1002 where a source data 
link layer address is stored. 

Figure 15(B) shows the construction of a network layer 
address table D1503. 

The network layer address table D1503 stores a plurality of 
network layer address correspondence lists D1504, and each list 
comprises a data link layer address field D1505 where a data link 
layer address is stored and a network layer address field D1506 
where a network layer address corresponding to the data link 
layer address is stored. 

Figure 15(C) shows the construction of a network layer 
address assignment instruction D1507. 
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The network layer address assignment instruction D1507 is 
composed of a destination data link layer address field D1001 
where a destination data link layer address is stored, a source 
data link layer address field D1002 where a source data link 
layer address is stored, a destination network layer address 
field D1003 where a destination network layer address is stored, 
a source network layer address field D1004 where a source network 
layer address is stored, and an assignment network layer address 
field D1508 where a network layer address to be assigned is 
stored. 

Figure 13 is a flowchart for explaining the operation of 
the whole address management apparatus, and figure 14 is a 
flowchart for explaining part of the operation of figure 13 in 
more detail. 

Initially, a network layer address assignment request is 
transmitted from the network layer address assignment request 
means B607 of the client (S1403) . 

On the server, the network layer address assignment request 
detection means B608 detects the network layer address assignment 
request from the client, extracts the source data link layer 
address, and outputs it to the address assignment instruction 
means B201 (S1301) . 

The address assignment instruction means B201 sets the data 
link layer address supplied from the means B201 in the 
destination data link layer address field D1001 of the network 
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layer address assignment instruction D1507 (S1302) , and instructs 
the network layer address search means B602 to search the network 
layer address table stored in the network layer address storage 
means B601, for an unused network layer address which is 
associated with no data link layer address (S1303) . 

When no unused network layer address is detected, the 
process is ended. On the other hand, when an unused network 
layer address is detected, the process goes to step S1304. 

Then, the address assignment instruction means B201 sets 
the unused network layer address detected in step S1303 in the 
assignment network layer address field D1508 of the network layer 
address assignment instruction D1507 (S1304), and instructs the 
corresponding data link layer address search means B609 to search 
the network layer address table stored in the network layer 
address stored means B601, for a network layer address 
corresponding to the source data link layer address of the 
detected network layer address assignment request (S1305) . 

When a corresponding network layer address is detected, the 
process goes to step S800 (data link layer address assignment 
process) . On the other hand, when no corresponding network layer 
address is detected, the process goes to step S1308 (network 
layer address assignment instruction process) . 

When the result of the data link layer address assignment 
process at step S800 is an abnormal end, the process is ended. 
When it is a normal end, the data link layer address to be 
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assigned is obtained (S1310), followed by step S1308. Since 
there is no client using the same data link layer address at this 
point of time, the network layer address assignment instruction, 
which instructs assignment of the unused network layer address 
detected in step S1303, is transmitted to the data link layer 
address which has sent the network layer address assignment 
request (S1308) . 

The description will return to the client's processing. 

The network layer address assignment instruction detection 
means B605 detects the network layer address assignment 
instruction. When the instruction is directed to the self client, 
the network layer address is set by using the network layer 
address setting means B606 (31404,31405,31406). 

On the server, after transmitting the network layer address 
assignment instruction, the network address of the client to 
which the data link layer address assignment instruction is 
transmitted and the network address of the client to which the 
network layer address assignment instruction is transmitted, are 
updated using the network layer address updation means B603. 
After transmitting the data link layer address assignment 
instruction, the network address of the client to which the data 
link layer address assignment instruction is transmitted is 
updated by using the data link layer address updation means B103 
(S1309) . 

The above-mentioned processing will be described with 
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reference to figure 16. 

Figure 16 shows the state of the address management 
apparatus before, during, and after a process which will be 
described later. 

More specifically, figure 16 (al) shows the state of address 
setting of the server 1 before the process to be described later, 
figure 16 (bl) shows the state of address setting of the client 1, 
figure 16 (cl) shows the state of address setting of the client 2, 
figure 16 (dl) shows the state of the data link layer address 
table of the server 1, and figure 16 (el) shows the state of the 
network layer address table of the server 1. 

For convenience sake, it is premised that, in the network 
layer address table, the network layer addresses are listed in 
ascending numeric order like the data link layer addresses, and 
search is performed stating from the most-recent address. 

Figure 16 shows the states of the server, client 1, client 
2, server's data link layer address table, and server's network 
layer address table, before and after the process described below. 

When the client 2 having a data link layer address DA2 
transmits a network layer address assignment request to the 
server, the network layer address assignment request detection 
means B608 of the server detects the network layer address 
assignment request, and extracts the source data link layer 
address DA2 . The extracted data link layer address DA2 is set in 
the destination data link layer address field D1001 of the 
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network layer address assignment instruction D1507 . 

Initially, the address assignment instruction means B201 
instructs the network layer address search means B602 to search 
for an unused network layer address which is associated with no 
data link layer address. 

Hereinafter, a description will be given of the case where 
NA3 is detected as a network layer address to be assigned, from 
the network layer address table shown in figure 16 (el). 

The unused network layer address NA3 detected is set in the 
assignment network layer address field D1508 of the network layer 
address assignment instruction D1507. Further, the address 
assignment instruction means B201 instructs the corresponding 
data link layer address search means B609 to search for a network 
layer address corresponding to the source data link layer address 
DA2 of the network layer address assignment request. 

Hereinafter, a description will be given of the case where 
NA2 is detected as an unused network layer address to be assigned, 
from the network layer address table shown in figure 16 (el). 

When a network layer address corresponding to the data link 
layer address DA2 of the source of the network layer address 
assignment request is detected, the address assignment 
instruction means B201 inputs the data link layer address DA2 in 
the data link layer address assignment instruction means B104 . 
The data link layer address assignment instruction means B104 
instructs the client using the inputted data link layer address 
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to set an unused data link layer address different from the DA2, 
thereby making the data link layer address DA2 unassigned. 

Hereinafter, a description will be given of the case where 
DA3 is detected as a data link layer address to be assigned to 
the client 1 which has used the data link layer address DA2, from 
the data link layer address table shown in figure 16 (dl). 

On receipt of the data link layer address assignment 
instruction from the server, the data link address of the client 
1 is changed from DA2 which is also used by the client 2, to DA3 . 

The state of the address management apparatus at this point 
of time is shown in figure 16. 

To be specific, figure 16 (a2) shows the state of address 
setting of the server 1, figure 16(b2) shows the state of address 
setting of the client 1, figure 16 (c2) shows the state of address 
setting of the client 2, figure 16 (d2) shows the state of the 
data link layer address table of the server 1, and figure 16 (e2) 
shows the state of the network layer address table of the server 
1 . 

Secondary, the address assignment instruction means B201 
sets the data link layer address and network layer address of the 
server itself in the source data link layer address field D1002 
and the source network layer address field D1004 of the network 
layer address assignment instruction D1507, respectively, and 
transmits the instruction. 

On receipt of the network layer address assignment 
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instruction D1507 from the server, the client 2 confirms that the 
destination data link layer address field D1001 of the network 
layer address assignment instruction D1507 matches the data link 
layer address of the client 2, and extracts the NA3 from the 
assignment network layer address field D1508, and sets the NA3 in 
the network layer address field of the client 2. Finally, the 
correspondence between the data link layer address and the 
network layer address which has been changed in the above- 
mentioned processing is updated so that there occurs no 
contradiction between the data link layer address table and the 
network layer address table, by using the data link layer address 
updation means B103 and the network layer address updation means 
B603. 

The state of the address management apparatus after the 
above-described processing is shown in figure 16. 

To be specific, figure 16 (a3) shows the state of address 
setting of the server 1, figure 16 (b3) shows the state of address 
setting of the client 1, figure 16 (c3) shows the state of address 
setting of the client 2, figure 16 (d3) shows the state of the 
data link layer address table of the server 1, and figure 16 (e3) 
shows the state of the network layer address table of the server 
1. 

Since the address management apparatus according to the 
second embodiment operates as described above, an unused data 
link layer address is automatically assigned to a client which is 
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given a data link layer address that is also used by another 
client, and is associated with a network layer address. Further, 
an updated network layer address is automatically assigned to a 
client which is given a data link layer that is also used by 
another client, and transmits a network layer address assignment 
request. Although this second embodiment relates to an address 
management apparatus, the present invention is not restricted to 
the construction described above, and it is also possible to 
construct a method for implementing the above-described operation. 
[Embodiment 3] 

Hereinafter, an address management apparatus according to a 
third embodiment, which has a network layer address assignment 
request delay means in addition to the constituents of the 
address management apparatus of the second embodiment, will be 
described with reference to the drawings. 

Figure 3 is a block diagram illustrating the construction 
of an address management apparatus B300 according to the third 
embodiment . 

This address management apparatus B300 includes a network 
layer address assignment request delay means B301 for detecting a 
network layer address assignment request on the connected network, 
extracting the source data link layer address of the detected 
network layer address assignment request, and delaying 
transmission of a network layer address assignment request of the 
self terminal when the extracted data link layer address is 
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identical to the data link layer address of the self terminal. 

Figure 17 is a flowchart for explaining, in detail, the 
operation of the address management apparatus of the third 
embodiment relating to the network layer address assignment 
request delay process. 

Before transmitting a network layer address transmission 
request, a network layer address assignment request or a network 
layer address assignment instruction is detected from messages on 
the network (step S1701) . When neither a network layer address 
assignment request nor a network layer address assignment 
instruction is detected, the process goes to step S900. 

In the case where either a network layer address assignment 
request or a network layer address assignment instruction is 
detected, when the detected message is the network layer address 
assignment request D1500, the source data link layer address 
field D1002 is extracted; on the other hand, when the detected 
message is the network layer address assignment instruction D1507, 
the destination data link layer address field D1001 is extracted 
(step S1702) . 

When the extracted data link layer address does not match 
the self data link layer address, the process goes to step S900. 
When the extracted data link layer address matches the self data 
link layer address, a delay process is executed under a 
predetermined condition (step S1703) . 

Since the process of assigning the network layer address to 
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the terminal which has made the network layer address assignment 
request is identical to that already described for the second 
embodiment, repeated description is not necessary. 

Hereinafter, the processing according to this third 
embodiment will be described with reference to figures 3, 17, and 
18. 

Figure 18 (al) shows the address state of the server 1 
before the process which will be described later, figure 18 (bl) 
shows the address state of the client 1, figure 18 (cl) shows the 
address state of the client 2, figure 18 (dl) shows the state of 
the data link layer address table of the server 1, and figure 
18 (el) shows the state of the network layer address table of the 
server 1. 

As shown in figures 18 (bl) and 18 (cl), the same data link 
layer address DAI is set on the client 1 and the client 2, and 
the network layer address is in the NULL state ("NULL" means that 
the network layer address is not set yet) , and both of these 
clients can transmit a network layer address assignment request. 

When the client 1 transmits a network layer address 
assignment request prior to the client 2, the client 2 receives 
the network layer address assignment request outputted from the 
client 1 and does not transmit a network layer address assignment 
request until the client 1 and the server complete the process 
relating to network layer address assignment. 

Figure 18 further shows the state where the process of 
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assigning the network layer address to the client 1 is ended. 

To be specific, figure 18 <a2) shows the address state of 
the server 1 at this point of time, figure 18 (b2) shows the 
address state of the client 1, figure 18 (c2) shows the address 
state of the client 2, figure 18 (d2) shows the state of the data 
link layer address table of the server 1, and figure 18 (e2) shows 
the state of the network layer address table of the server 1. 

Figure 18 further shows the state where the process of 
assigning the data link layer address to the client 1 is ended 
during the process of assigning the network layer address from 
the client 2. 

To be specific, figure 18 (a3) shows the address state of 
the server 1 at this point of time, figure 18 (b3) shows the 
address state of the client 1, figure 18 (d3) shows the state of 
the data link layer address table of the server 1, figure 18 (d3) 
shows the state of the data link layer address table of the 
server 1, and figure 18 (e3) shows the state of the network layer 
address table of the server 1. 

Furthermore, figure 18 shows the state when the process of 
assigning the network layer address to the client 2 is ended. 

To be specific, figure 18 (a4) shows the address state of 
the server 1 after the above-described process, figure 18 (b4) 
shows the address state of the client 1, figure 18 (c4) shows the 
address state of the client 2, figure 18 (d4) shows the state of 
the data link layer address table of the server 1, and figure 
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18 (e4) shows the state of the network layer address table of the 
server 1. 

Since the address management apparatus according to the 
third embodiment operates as described above, even when the same 
data link layer address is set on plural terminals, a network 
layer address can be assigned to each terminal. Further, 
although this third embodiment relates to an address management 
apparatus, the present invention is not restricted to the 
construction of the apparatus, and it is also possible to 
construct a method for implementing the above-described operation. 

While in this third embodiment two terminals are given the 
same data link layer address, even when three or more terminals 
are given the same data link layer address, the above-described 
network layer address assignment can be performed by successively 
assigning a network layer address and a data link layer address 
to each of these terminals. 
[Embodiment 4] 

Hereinafter, an address management apparatus according to a 
fourth embodiment of the invention, in which an address detection 
means is added to the address management apparatus of the third 
embodiment, will be described with reference to the drawings. 

Figure 4 is a block diagram illustrating the construction 
of an address management apparatus B400 according to the fourth 
embodiment . 

This address management apparatus B400 includes an address 



46 



detection means B401 for detecting a message on the connected 
network, extracting the correspondences between the data link 
layer addresses and the network layer addresses of the source and 
destination of the message, updating the data link layer address 
table possessed by the data link layer address storage means B101 
by using the data link layer address updation means B103, and 
updating the network layer address table possessed by the network 
layer address storage means B601 by using the network layer 
address updation means B603. 

Figure 19 is a flowchart for explaining, in detail, the 
operation of the address management apparatus of this fourth 
embodiment relating to the network layer address assignment 
request delay process. 

When the address detection means B401 detects no message on 
the network, the process returns step S1901. When the detection 
means B401 detects a message on the network, the process goes to 
step S1902. 

When the detected message is a network layer address 
assignment request, the process goes to the network layer address 
assignment request step S1700 shown in figure 17. When the 
message is other than the network layer address assignment 
request, the process goes to step S1903. 

In step S1903, the data link layer addresses and the 
network layer addresses of the source and destination of the 
message are extracted from the message. 
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With respect to the data link layer addresses and the 
network layer addresses of the source and destination, steps S807 
and S1507 are repeated (S1904) . Since steps S807 and S1507 are 
identical to those already described for the first and second 
embodiments, repeated description is not necessary. 

After step S1904 is ended (S1905), the address detection 
process is repeated. 

Hereinafter, the processing according to this fourth 
embodiment will be described with reference to figures 4 and 20. 

Initially, the state of the address management apparatus 
before performing the process which will be described later is 
shown in figure 20. 

To be specific, figure 20 (al) shows the address state of 
the server 1 before the process described below, figure 20 (bl) 
shows the address state of the client 1, figure 20 (cl) shows the 
address state of the client 2, figure 20 (dl) shows the state of 
the data link layer address table of the server 1, and figure 
20 (el) shows the state of the network layer address table of the 
server 1. 

A description is now given of the operation of the address 
management apparatus of this fourth embodiment in the case where 
the client 1 and the client 2 conduct communications with the 
server . 

When the client 1 conducts a communication with the server 
1, both of the data link layer address and the network layer 
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address of the client 1 are entered into the data link layer 
address table and the network layer address table, respectively. 

Figure 20 shows the state of the address management 
apparatus at this point of time. 

To be specific, figure 20 (a2) shows the address state of 
the server 1 at this point of time, figure 20 (b2) shows the 
address state of the client 1, figure 20 (c2) shows the address 
state of the client 2, figure 20 (d2) shows the state of the data 
link layer address table of the server 1, and figure 20 (e2) shows 
the state of the network layer address table of the server 1. 

When the client 2 conducts a communication with the server, 
the correspondence between the data link layer address DA2 and 
the network layer address NA3 is detected, and the correspondence 
between the data link layer address DA2 and the network layer 
address NA2 and the correspondence between the data link layer 
address DA3 and the network layer address NA3, which are 
respectively stored in the data link layer address table and the 
network layer address table, are deleted, and then the 
correspondence between the data link layer address DA2 and the 
network layer address NA3 is entered. 

Figure 20 further shows the state of the address management 
apparatus after the processing described above. 

To be specific, figure 20 (a3) shows the address state of 
the server 1 after the processing described above, figure 20 (b3) 
shows the address state of the client 1, figure 20 (c3) shows the 
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address state of the client 2, figure 20 (d3) shows the state of 
the data link layer address table of the server 1, and figure 
20 (e3) shows the state of the network layer address table of the 
s e r ve r 1 . 

Since the address management apparatus according to the 
fourth embodiment operates as described above, even when an 
address is set or changed outside the address management 
apparatus, assignment of a network layer address is achieved 
without assigning the same data link layer address or network 
layer address to different apparatuses. Further, although this 
fourth embodiment relates to an address management apparatus, the 
present invention is not restricted to the construction of the 
apparatus, and it is also possible to construct a method for 
implementing the above-described operation. 



